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(54) OPTICAL BRANCHING/INSERTING DEVICE USING WAVELENGTH SELECTING 
FILTER AND OPTICAL BRANCHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
branching/inserting device capable of easily managing the 
wavelength of signal light and branching, inserting or 
transmitting the signal light having optical number of 
multiflexing and optically umtiplexed transmitting signal light 
of optical wavelength by using a wavelenthg selecting filter 
utilizing an acoustic-optical effect. 
SOLUTION: The optical branching/inserting device is 
composed of an ADM node part 10 having a 4-port ATOF 1 1 
to be a wavelength selecting filter and connected to a 
transmission line, an RF signal generator 20 for generating an 
RF signal of an optional frequency band and impressing the 
RF signal to the AOTF 1 1, a selected wavelength variable 
optical branch part 30 for receiving signal light outputted from 
the branch port of the AOTF 1 1 in each wavelength, an optical 
insertion part 40 for generating the optical number of inserting 
light components of optical wavelength and sending these 
light components to the insertion port of the AOTF 1 1 , and a 
monitor part 50 for monitoring the spectrum of each signal 
light to be inputted/outputted to/from the ADM node part 10. 
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(57) [S»] 

*D-t-5RFff-g-*^«20i:, AOT F ll^dS^K- 

^*<o##tt8B304:, tt*<D««2ltm«>»Ajte*£jS 
LTAOT Flicojf A*— H-iUfcjtJf ASNOi: , AD 
M/- K«3510(cAU3*i-S(S-&*O^^^ h/wS:£flH- 




AO T F 



-R:::: H 



4IB./TT~T 



..7, 



1 

ooftft©«^-*«:»ttaif#A^Iffi*»ft ■ »A*a 

mK»tt * ffA^ad*. '>fc< <t fe 1 o©B8ftwiHt 
*ffiRS:aKif^-«-*rJCU-C3B^fiET-*>l5, ffiffieat JO 
BS^bSff Ufcfi-S-*^A*Sti5A^^- K ffiriEe 

ttLTBtrlE^tt^— hCtBAtSti: fed. iiuKWttJt 
ffiK(75jaR»t^iJ;ufciKfiS:**i-SBulE}f A^— M;l 
i^bti/cffA^^fuiae^^^^ff^(^ALTmj i>0 

ooj6*(0«#*t»ttai«*AW1IEft*»tt • JfA^E 

mEeiil»±^«-g-3tt-#A-t-SfflA*Sr5S*i-S*# 
A^at, ^ 

SS:*-rSHSIS}f A^- hicj^btLfcJf A^t^mjiee^ 

ss^pj^ft -g-*tci¥ALTHuiEttj*5K— Mim^-r^ts 
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2 

*£^frefc!K BfrlEfiiSlSS^bSm L/cff^^A^J 
<**t£UJ*|3K— h&t/ffllB*5>tt^a(-S&tt-*-5»tt* 

o<o«fiom#**»«2ftr«*AWtEtt»tt • »A^a 
<b, • J¥A^aT*»ift$nfcft**:S:iKfifi{-S 

«*si-s*»tt*a4:, fltraaeaiK±(ofs#3ti-#A 
i-5#A*^tuis^ft • SA^at^tH^-r^^ffA^a 

HufB^® • JfA^aa*. 4>*< i: l o^BJSS©!Ht 
Sga^gfi LfcfS-?-*^A^l*ixSA^#— K h(IIEG 

^^atc^-rs^^- hsr^-rsaseiiw^-f 
if A^a^b^jf A*«:^ifi lt HtrieeaiKf-ta^-rs 

»tt5nfc«#*fr«««^s«aai-^3t»tt^a 
A^at, 

3l£^Tf£T-fc «9 , Hf|IEg^»S^P>S«Ufeff#*^A^ 

snsffl^*- hst/ffiia*»tt^a(-»tti-5»tt* 
«riEUi*#- hja^a*Six5m-§-*«-BtriE*fflA*a 

^^OffiAjt*^«LT«trffieiSS»(-m*^5*'&a6^ 

at, 



3 

«fati-5»*3S i-6 cov^tt^ i -D{zmm<omwm jo 

[3»5R«8] mjE^te^&f*. mJE&SaiR^/i^ 

i: -r zm^m 1-7 <zn^*ia> i o^te«co^ 

A^ricSlSi:, te*fA**ricSB^e>HJ^^nS«-JSfi<0 

A#- h^a^i-63tl««»t. £ 
5ff*Jll, 2, 4 — 8(^)^fn^l otCfBfcCOKfiil 

1 0 ] iiuETfcif A^im. fuE^i^ O^ltSc^ 
fc##tf£ • »A««o 

51tR7-<yu^Srffl^/c*5>tt • if A^g 0 40 
[fS*3Sl 2] mllEjtffA^afi, 8frffiffiA#:£/*«a> 

US • if A=gg 0 

A^£*i5ff h/uXt/fflfBjftfiaW7^yu 

*a*^A/T-«fiitsnfc w t t -r sib** i - 1 50 
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4 

2 <zn vTix*> 1 odfeit^i&fiatR ^ -r ^ Srffl^fcSS 

go 

1 3ffitt<ojK«aW^>r^^S:ffl^fc3SIKa 

[ff*Jli 5] ituE^if A^fi, fuEif A*£j£*&a> 

•[SS*JSl 6] Hijffia^fB#(i, Huffie^8&^P>ffiJffi«E 
fiatR7-f yu^trA^SixSm-g-At-'&inftv^ffiffl 

Jll — l 5<m^*i7^l o^E«tORSatR7-</u^S: 

fiatR^/^^fflv^cSSBo 

[»*Sl8] BSEiKfiaW^-f^^^^^ ^rfiftSr 
SJ^-rSrfia^^^^SS:^, HuEa^f^HiK» 
jfts, ffl^Ea« ; e^^¥®^al«^ft*^c:S<5v^-c1iiE^i^ 

*^&ftatR7-<^^S:ffl^fcSfi 0 

[0 0 0 1] 

[*M^JS-rSSW»»] **Mfi, (Wavele 
ngth Division Multiplexing; ^TWDMit^)) Jj^Z 

ML, ^tc, jt^ft • *¥A*fir*5 7>f/^i: IT, « 

fcjt^tt • if A3S«XU!*^tt^BJ-B8i-5o 
[0 0 0 2] 

[tS^OR^] *7 7 >f ^W»*»ttSrffi^ LfcWDM 
aRffi«ottt*fc0>dsna$ixfcr: ir(c«toT. l^-y 



5 

[0 0 0 3] £ bf-, roWDMfei^rA^SCL 

¥*H1¥4 - 1 6 7 6 3 4^««T*ffi3e$*LT^5 J; 9 
{::, WDMfl^*>f > h^<b*W H^iUfSi-Sfc'it 

fc, A DM (Add-Drop Multiplexer) iil^r^o^ y h *7 

[0 0 0 4] tt5feC0*»ft " (JWT. ADM7 

T U-f ^^Sgfe^p (Arrayed Waveguide Grating;^ 

tiMJSUr^^^^^n/-c^*^7t^rA^|-r^<t , ttl* 

~coj; 5iAWG*ffl^t*j$LfcADMy - KS£S 
ii* l&a (A^ftfl) ^AWGt^llf^^SgfiC 
ML, «-Kfi{-MLT»H$. JfASfcttaiflSr-tn** 
*l»J«U (tU^ftiJ) ©AWGIIctoTS^iS 

l^@<7)AWG^ai^^- hC?t^^ 

[0 0 0 5] r^«t 5*t63K^ADMy— K3SKT-(i, 

«>aaw*tL5o awg^ 

h^<7>A^Kfi«Ftt^ttS^iiStfi#ttfi, ffigc-Cfifc 
$K i©<t 5 4ADM;- K81©»di lti8i:4 

[0 0 0 6] 
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COADM/- K3£fili, aa«Ftti-ov^-cffifitc»L-c 
■CffiffltSD v^*s/ h!7-^«trfi. 0flx.(f. 

[0 0 0 7] irC^>T% hfe^ff ^tSEfiOffS 

JO * !\s$*m^Z>Z. h\tttfoX$>Z>o 

/^SrffifflL^ADMy- Kflfrfil*. fiRlx.ff , #68^9 

- 1 1 3 8 5 5^ift'i^^tLtt^ 0 mm<D&m 

f*. ADMy-K«c*»jfc^7^/u^^S:fiEfflUfct* 
»ttjtirlfAjti^ z P#twJ:5ft^{kS: 
KfCfcfeic, »tt*t»A*«)ja««a:i*bi-rt^J: 

[0 0 0 8] L**U ±E<7)ADMy-KtMt*(i, 5* 
ttffAifi*<0«^m#*K*03t«)(^«ai*f^*S:il 

[0 0 0 9] 

[KHS:»*i-6fc*!)<75^&] rcofc***K<0 low 

f£#H£ • # A#&"e»tt*ixfcff^-3tS:iB[SS^g 
«»ai-S*»tt^ai:, «TEeiSK±^«**:«-i*A 
rS»A3t«rmfffi^lli • ffiA^SKffl^i-SftS A^S 
fc, Sr«^Lfc3t»tt • #A3S«(-i3^r, mjiS^ii^-^ 
A^S^, ^<C< <fc 4> l o(D)|ffiS©fi4t®S^I^ 

^-r^^ns^- hRt/miB*}f A^a^Stt-i-sj* a* 

^LfcjKfi&W-rSHaiEJfA*— Mci£bix*:*f Aft 
*ffllEe^B^bO«#3t(c»ALTffirfEa3*#-- h 

50 [0 0 10] »J«>ffi«-c-ti. Rfi#fi$tLfcft-^ 



a^- k mrffieaiK^m^i-sff-i-3t^ffi**ns 

cDil^^:lc>Et/SLfc&g^^r-r5mjtEWA^- 

[0 0 1 1] ^a*-5«j$Uicfc*i(i, e^SS-Lo^ft^fi 
^tlfcff-^7fe^^fi:iltR^^/l-^(DA^^- hdiUbti 

^<7>JfA^- h^(ijtffA#ST**^UfcJf A**SA^ 
£*U »tt*ffi«^«»»«-»«Lfc»tft^»A*:Ji. 
ilE^ttO^^I^IS^iB^SlSrSttTA^^— 30 

bcoft -^-^(^tf A^n. a^j^- K^btts^snTein 

[0 0 13] ±SBLfc##tt • » A 

*K(wOV^T*#A«tgtj*fc*^fc0«cffia-t-6 0 * 

T'>&< 4: fc 1 o<0«*cr>ffi#3tS:»ttai/ffiAprH6* 50 
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* P A3M£<b, • # A^gT'^^ixfcff^- 

<*>fl ^-jti-#A-rS#A*S:BulE»tt - JfA^&^ffi* 
i-S*#A^S4:, *«x.fc*»« -»A8«lc*3^ 
T. mjfe#H£ • »A¥S^, £ t> 1 ooj^^m^ 

gaiK^e>SmLfc«-g-*^A**ix*A^2K- ffl 

[0014] £*bi^ %nconmx&. fts^sstLfcft 

A-si«64*^tt • JfA3S«K*3^-c\ »ttSnfc«-S-3t 

{f**{-ifA"r6#A*S:**i--5*J¥A^S4:, ««. 
«*^lCi:fcH«*o#tt*ffitt4:^4< £: t> 1 
^ffiT-fet), ffirfHeillK^bSfHLfcfS-9-3t^A^*n 

Sn5«-^*i-Hu8EjfeJf A#a^?>^if A*Sr*jfiLT 

[0 0 15] frfrZffif&izXtili* 
£ 0 C<^SiSatR7>f yu^tcfi, ^^"6(1 ^toKS 

*^»»^>t#A*a^e>o»A** s *aKsn- 

[0 0 16] ±fS-^n-^tLC0S«li-o^T, ft#*S:g 
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[0017] BaiE*»«[^att. HutdKSii^^ 
[0018] £tbci, flffiE5tifA^a(i. ttjiee^s&± 

A3te£/fiffl5£, K»A3t^ffl^P>Ui*StL5# 
Tfc<t^o ^)D^T, A#fS:fi> tuteeiHK^^ 

[0 0 19] »5«dcl:J:ntf, 3tifA#©(i, fi^ 

^fig-e^. JfA^^jfifi&t/^rOftSrflESci-ia^T^ 
5i5i:ft5o g^Sgco^tfe#^^M«Lfc#A 
3tS:tti*-rs^i:T\ if A^co^K^ttfcff -§-^0^ 

ibd, ffllE#A**rit«f|5^bffifffi'&»t«fl5^. HKCffA 

tta^Kj;"!. *ffA*a*»e>m*$tL6#A3ti-o 
[0020] iia^ififia^^-f/u^srfflv^as 

■ 14, WEeiSK^b«rE«ft»R7-f/^«cA*Sn 



(6) 4$P*i¥l 1 - 2 1 8 7 9 0 

10 

J: 9Ctti) cfci^o 

[0 0 2 1] i©J:5 4Mi:J:ixff, ^fiiitR^/u 
^(cAU**ns«^*^#K*<z>3t^?7-(-tfbo# 

[0 0 2 2 ] iiuffiiSWfl-^r*. Hfrffife^K^ib 

HufeSEfiiiiW 7 -< * {:: A^ * n 6 ft ^ * ft * v % 
*0 MfflK5*(^£tl)ISt^Wt^ J: 5 (at J: 

[0 0 2 3] 

m^^xmm-r^o muz. m i<ommmm<omsmiR 

7 ;i>#Zm\,^tc?tftt& • W AS£^ (ADM/-KS 
40 [0024] m i (c^i^T, *adm; — KSIBli, & 

« # fi $ n ft # jt ^ e ^ s n ^ e aiK i \z n a ^ n tc & 

(ft • ffA^Si: LTC0ADM/— KSFBlOi:, il«<f-§-T' 
fc^RF (f^^tLtADMy - K«FB10(caiS RFlf 
■5-*5t*20i:, ADM7 — K«B5lOtr^lft$ixfcfS#3tO 

DM;- K«BlOT*#AS<x-5(f#*S:aS^i-S*}*A* 

LT^TtJf ASP40i:. e^SS^b A DM 7 - 
^<Z>A*f8-?-3tXVADM/ — KSPlOd»beaiK^^ttJ 

5^7 ^e^^^SO^:, ^<b»ricSix5o 
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[0 0 2 5] ADM/ — KofSlOte, #J;Lf;£, ADM7-f 
7 jfrZ (Acous to-Optic Tunable Filter; HTAOT 

Fir-rs) nt, *«iH^at Lt^irvT 9 ^ is 

tgilg^t Lt^iT >^14S:Mx.So AOTFllIt 
A^, mtJ, if AK(J ! M«)4o(D#- h^r^-r^o A 
;*3#-Mwtf\ eaiK*e*>S«fi*fi«*j)E:^, m^ 
i-5^^^^51^t>*iz*r>yi2, #1ft*fi«Sl3ai«fc 

T>^i4^^UTA^^ti5 0 3tr>^i2ti, eaisn 70 

S>9. *T>^14fi, »«fc*«»13-C^3tx<!7-(Z>aife 
£ffif8lT£fca6cOt>cDT*<k6 0 Ctt<b»**«Sl3&t/ 

iSCT, ADM/ — K^lOcOii^^figt^^^btl^o 
AOTFii^ttiM- h ^ b a* SixSfs 
1r&ft#Z?7 52AX*ftT>7fl5&frl*Xfc&&lZi£btl 

^^tt6m^^aii-57t^a53o^igbtL. »a^ 

[0 0 2 6] ^CT\ AOTFllKo^Tftffctof-fftSI 
t§o AOTFllli, S5I«7-f/^tLttJ!lftT 

^tfe»S& (SAW) tftoSfjggg 
^-7^^U fjaLRSSrto— ffioSEfi 

[0 0 2 7] H2fi, AOT Fll^tS^jcO— 0ij^r^-r o 
0 2co»fiKT*tt, (IDT) ICRF«#S: 

Bl*0i-5Z.i:^J:oT»tt*ffijSE (SAW) ^MLT 
SAW^ 7 3/ KS|5SrefiBi"*o i£fi#fi Steffi 

A^f^- h J: 9 A^tLT. !2T*fefly©(B*tf- 
^^Js/^- (PBS) X-mytfiMZtiX 2oc7)^lz£ 
KtC^iftSnSo tLt, TE-TM*— KS&SBf-A 
ItLfcff-g-ftfi. mites AW^T^lt, RFlff^ 40 

*SE»Sixfcm-g-*tt, H-C*«fiOPBSiwJ:f9«3t» 
h^ibai*Six5o ±f£S AW<Djlffif££il^ft^$Efi 

[0 0 2 8] Sfc, RFfS-g-^HiK«:tw*HCLfcj6*^ $0 



»BB¥l 1-218790 
12 

«##£l2T*;fc*0>»A#-- HA^ffAtSi, wCDjf 
A*(i, ±iE^a^3ttP«^fi**»*ixTai*^- 
h^ba^Sn^o HP^>> AOTFllii. RFff^-co^ 

t&X$Z> 0 SblC JB)fi»^a<CSa*WRFft-§-«: 

Scoff ^-^^rf^B#{rigtR1-5 ADM^^/U^ i: LTtA 
OTFiiliMCt^T'fc^o LWot, 
AOTFllSrADM7-Ki:ffll/^i, 3lAD-T5RFff 

[0 0 2 9] RFff ^H§£3§20fi. AOTFllt'M* 
rtifijf A£-fr<fc o ti-SfH-^5t^>«Efii-*tlS:bfcjajKa 
^RF(ff^U^LTAOTFll{:^f^ ft 

^ftg|530(i. W^Lff, *r>^3it, ft^2£§I$£ lt<t) 

33 1 —33 M ^m^t LT^Sm§534i —34m £ Srfit 
xl5 0 7tT^^3H±. AOTFllc7)5>[l$^— hfrbttit) 

£ tL/c^ns*^^^ !7 - srsm fea^iHg* u^/u* xmm 
i"5 0 7fe^^^32ti s Ttr^^i^^^a^Tt^^coA 

ft (W?Ui£, Al -AN ) ^f^^t^tr^ADM 

li, &fiAl — AN (Dig ^7t^ei^-r5'>^Xi^iCioV^ 

[0 0 3 0] StSiiitR^ A O T F 33i ~33 M f*. ^ 

732T*^(i$*nfcfs-g-*:fc-&*ns#iKfi*^ o h<om 

StC-tiX-fnsaftbixSo #&ftiltRfflAOT F33i - 

33 M r*fi, m^^te^^mnZth&RFm^comfcgkfc 
mm^tix^m^<D^&m^n^t>ri^ 0 

ww^CfflV^tL5#iKfia«fflAOTF33i -33 M f*. 
±SELfcAOT F11C0J: 9l:ADM7^/^ t LX<Dm 

m&mx-z>&m(*te*<\ ^^x&. ffisoKs^ii^x* 

f>fK*-K»|i£Ett«:tU »Sh7^y^i 

TAOTFiffl^ ^nt-l8bi*»Rififi^^-i — 
•^^/utt(Hl^>7 ? /<-Y^SrffifflL-Ct<tV\ tit, 
fiil«fflAOTF33i -33 M T'iR $ tlfcfl -^36 (i, -t 
ir-t # tL(c*tJS-r-6SftS34i -34 M t^btiTSff 
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[0 0 3 1] ^ASP40(i, Wx-tf, 0tm'O#4U it 
T>~?42\ -42 M . ^H^43i -43 M , ftSoilRfflAO 
TF44i —44 M , jfr&ifiSBfc L TO**; ^7 45. ftT > 

LTO)tr >^48^r{ix5o ^co^AS540 
ft (Al -AN ) coff^^ffiEi^^LTtU^l-r^M 

figas&g-cfcSo man* &m-r-<zmn&m*x~Mm jo 

[0 0 3 2 ] Z<Dtc£>, ±IEjtSP^<>^41(i, 
S#?6SA1 — AN tC*HCLfcNffl<OU— ifftjKUlA! 
—41 A N — AN OftSr^j&LTi&KfcfB 

^^7^^41B ^>#ttJ^/K— hSCs9!ft5)ft, 

[0 0 3 3] ^WS43i -43 M f*. ^ff "T^ttf 
T>zf42\ -42 M ^&03tfC^-x.S^fifPffi|HST*4>S„ 
&^H§s43i -43 M -Cfi, Mffi(E>j£fgW*<Z> ^©lo 
T^&fiAi - AN co^ti"-<ri-«i±bix6o ftSiliRffi 

AOTF44] — 44 M ii, ^!BS43i -43 M T^W^ix*: 
—AN £^/cff^t<^? ^bfiS^&fiO 

ft sSfiWffio/o ^ ^ -cfc 

6 0 ^^T*fi. ^B8S43i ~43 M &tW£fiaS«fflAOT ^ 
F44! -44 M ^AM3<hirMt^o #ib\ - 
:t*ffll/^#RISRffl AOT F44i — 44 M i^V^T 
fc. ±IE*^tt«F|530r-fflV^AOTF33i -33 M t mm 
fc. ±aif:ADM7^^i: LT0>«tfBSrtfi;tSi&S 
fifc<, AOTF«C|SP>-rS«Sfi355^^— ^-^ 

fi3itRfflAOTF44i -44 M <7>Slg!faKfi, ^wt'fit 

w*43i -43 M oggtufcds, wnf-^b-r, mx-& 
ora^irf-iBKLT t> 40 

[0 0 3 4] ^^745(1, #z£fiilWi3AOTF44 1 
-44 M r-iltR^nfc(f^-*^lo^ff-^7t{^ftfi#SL 

^745^P)WBi^**ADMy- K&lOfCjf A^fg^ 
57-*-Cit«i--6. »*««»47&Uf*T>^48 
(i, tuiUcADMy- KffilOO$Mfttt«Sl3&r«fc7 

[0 0 3 5] ^e— ^a550fi, 7t^7^^51,52 J&Zf*^<? 
K/U^^^53^^f-r5o jt^^vSlli, 09x.fJ. ADM 5(9 
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y— K«Bio<Djtr>^i2<OHfra^(cRit?>ix. eai&a* 

bADMy — K«J10l-A**tt5(S-g-*:<O— ffl$Sr^ftL 
h;l^e~^53lCi£S 0 7fe^^^52(i, 0tj 

x.wr. AOTFiiwm*sK-hcoaa4s«cR»te>ix, m 

51,52 T*5>tt^ixfc#fS -^jt^*^ KyU^ffl'J^Lrft 

53irJloT. ADM/— K&lO^^A^ff^c^IEgiO 
JRH"CS>-5>K ADM/— K«>l(l^jE^T*fc5^<Cif 

[0036] m^, mi<ommmm<Dmm^^^xmm 

7^751 Six So h/u 

^-^53{^^^tir, -t^*^ h/u^sj^^ixSo w 

[0 0 3 7] e^75^0{f-^7fe^iE^<D^flg(-fe5^ 
i2fc^btLTH>tiIStLfcm^, 5>tSc*«*i3^aibix 

n^^ffiffi-rS/c^tC^TV-^H^liitisSttT, AO T 
FllOA^l^— h{C^^ix6 0 

[0 0 3 8] AOTFllCli, R F ft -^«^S20T*3B* 
LfcRFffi-§-^Hl»DSix-rv^T, A^^-hf'^btL/c 
ft^^AOTFllSrjiiai-Swt-C. »tt*ffijfiOJS 

T^ft^— h^bdU^SixSo sfcrtttra^tc, AO 
TFllOjf Hilf±. A(FB40r*«^Lfci¥A3t 

^aie>*x. ^o#A7t(i, AOTFiizmm-i-z^-tx 

A^J^- h^fc(Ofg#*^-&«SixTI±l^i*i: LTtU^ 
[0 0 3 9] :<Z)i: #coJf AitOjStfiti, AOTF11C 

Hi*D*ixSRFffi-§-ojaiK*(c/si:-c**5o 

■?-3t3&5}fA*ix-5wi:ic/j!5o tf;L, S*5ifiSoff 
-§-^^r^(ft, ffAt^Ii ^^TBgT'foSo «x.tf, A^ 
^- h^fl ^-jt^jKfi A 1 , A2 ^P«gA3 - 
AN <D%&^h-, *ADM/-KI^V^, ffigA3 , 
A 4 <Dff-^5t£#d£U ftSAl , A 2 Off^^rffA 
i"6«t 9 Mft^l -A4 tzftfci- Z>m$L 

tOR F(f ^AOT FlliCPn*DLT*3#, #}fASfS40 
^ibliaffifiAl , A 2 Off-^^^^^rJf A*— 
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[0 04 0] AOT FlKOttJ^)^— hfrbltit)£tl1t{g 
^^53{Ci£(b;ft<5o h/i^*~*53-Cti\ ^CD5> 

ft 5 ft -*Hfc<£>#H£* J¥A* yb(i3ia^IE«(cfT*:^tLfe 

[0 0 4 1 ] AOTFll^M^- h^*bttS^$nfcfi 7(7 

ADM/- Kffl510T*StR$tlfc#iKS3t«:^ 

5fc#K:i&fi3tRJBAOTF33i — 33 M ici£(b*x3 0 # 
S*iltR^AOT F33i -33 M t*. 0^ ^ s Bl*D$ 

nsRF{f-^<ojafei»^*n£i-sgfs*34i -34 M 
ffKst^craas^tL-cv^T. sm^34i — 34 M 

■?:tt^iX^SlfS34i -34 M iaorSK1^5 0 

[0 0 4 2] 3tffA«540TMi, 3tJB>'0^41<^#U— If 
jtSUlAi -41A N J:^)iSSn -AN <^3t^i±Jtt*tL 

$ ^{CM<B^fi#*(^lIS*tLT5tK>'<>^41^^ffl* 

42i — 42 M X*mM£fLtcm^m%z43\ — 43 M t^i^^tb 
-etL^tL^W8*43i -43 M - AN CD 

jt^S— fi§LT^£tl£ 0 #SMS43i -43 M -e^iRS ^ 

tifcm^n, ffifiAi - an <£> 9 h(D&fecD$i-&fiZ / xr 

<D^%mVi'fZ>tltb\C^ KfiilWfflAOTF44i -44 M 
l^^n^ni^bttSo &&tfiilWfflAOTF44i -44 M 

^lAOTF44] — 44m <£>^£ h tilt) £ ix/cfi 

7t^^^45(-i2lbtlT, 1 ocDff 
ix5o ^Lt, jt^^745^P>oa3**fi, 3tTV^46 

reaB^»«»tt«t»«i-steadsj6snT, ao 

TFlKOjfA^- HZ^btlSo 

[0 0 4 3] zc^J: 5(-»i<^*lfe?Bffi«-J:4xtf, AD 
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M/- K3gttSr»«i"-5z: ird ? T*#5 0 *ADM 
V-K3£«(i, AOTFil«-S3*Pi"4RF«#<ojaiK« 

SI"efeSo *ADM/-KSSrtl:, fii£3&<£> 

5>»»tt^lBWS:ffi«-r5fe^w5>*M«Sl3, 47&0« 
tt#tt*tflt»13, Al<Du ^zffiWilr Z>itT 48£ 

[0 0 4 4] fcH, Sg2COHl£^ffi{Cot^-ClfteB-rSo 

|g2<75*jte?g«i-e(*, SBiwjii6?gffi-eAOTFii<o}f 

A#- M>bfi-§-#£Jf ALTV^cCO«^ftx.t, AOT 

[0 0 4 5] @3(Cjo^T, $ADMy-KlI^W 

OTFUCft^T, A*K fflMr;^3o©#-h 
SHIX-fcAOTFir *fc, AOTFll^tB^ 

MMLTV^c 1 X 2**7 p 752(C^x.T. 7t 
2 X 27t^y^52 > SrfflV\ ZCOit^^ 
752' t'AOTFll' <Dltitlfttytff7<U40frb<Dffi7< 

[0 0 4 6 ] AOTF11' (3, ei^SS^bTt^^^SK 

^tv-^12, $mM«si3&tfftr>':7 p i4£^LTefc 

tfit tcfi. mi<DmMmm<Dm^tmm^, rf^i 

f)tH^)$tL5o fcfc'U AOTFlT Tfi, IKOHS 
»^S^<bS*?J«-g-*:^JfA^*l^*, EP#P£*L 

[ 0 0 4 7 ] #*3, v^X^T*{£ffi£tl5& 
SAl —AN (Dp *>T\ AOTF11' ^A^^K— h IZ A 

Sfw^lSi-^iaK^^R FfS*fc AOT F IT fcHWD* 

t fit -T?#tt£fti»*£n5 «t 5J-*So ^ttiwj: 

"9. AOTFlT <DdtJ^7fe(C>^LT. *^^C0^SOff 
^Tt^Tt^^' "C-&jgEi"6i:#. H9ffi«l»0|gflPS: 
KlhT't So 

[0 0 4 8] yttf'7'752' li. AOT F 1 1 ' <Z)ffi*7K— 
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*i-5 0 fit, AX£titz&tiitRXfmA%:fr&$i£ft 

[0 0 4 9] J: 9 !:S2(Olfe^iJ:J:ot^ » 

»2 0>Hjtefl£ffiT*fi, ADM7>f/^fflAOTF 
11' (^)«rit^ 1 h A*, 2tf—hltijj<D3<o<Z>7$- 
h«/*l-*9* 4oO*-h«^AOTFllSrffiV^ 

aotfit ^<oA*m^*(^*tL^^iKS*(-*r/s 
[0 0 5 0] m3(Dummmkz^\^xmm'r^o 

y-^ft!fj^]-r5 t t t>K, AOTF^)ifi«IEteJ:5I 

4fl f?3cog|ft»fig(DADM/- K3£fi<z>«/*09*^ 
-To ^coffifUte, m l ^)^te»lt7)ADM/- KSB 
(Ull) (zoi/^T±IE<^»ffi*:fl-*DLfcifc<0-CfeSo *: 

[0 0 5 i ] 0 4(c*3i/^r. *adm;- KSSB^I** 

— ^53CDffl"J^jg*{-S<5v^R FSJWfg -^a**^ h/u ^ 
^^^53^^RF|f^^20{C^^n5<t t fete. A 

OTFii^r^S^— ^(-*JfflJ-T5rUS*J^^®^ UTco 

as i (ommmm^mai t m-xtoz> Q 

[0 0 5 2] — ^{rWDMir^^teiHT'li. 
ft -§-7t^^ t7 - riSflg— 7£<D U-<yUT'^ $ tt a ^ t 
T*£>-5 0 CtOtWADMy-KigT'fi, ^itio-fy 
51, 52^?>^fi -^jtetf)*^ h/i/^r^-<^ h/u-^e - ^53 

t5R FWIft^iLTR Fff-g-*^S20(cai5o 
RFm#*^S20TMi, RFfHSfS^KSGoT. AO T 
Fll(Cfn*Di"SR F«-^Oja»E«C*fcfi|±J^F^!7— (fi 

m) ^wsE^nSo s*wf-tt, wx.il ksai com 

#11 RFfrs§-5S£«20j&s, K^Al lc*rjSi-£Hi£S 
CDR Fff^£. €-f§ ^*i<0^*l7— ISfw^LfctU*^ 
17 — T*«4LTAOT FllfcenA0i"5o CtU^ 1 ?, A 
OTFllt'll COff ^T^R F ft tH*)^? 50 
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[0 0 5 3] Sfc, ±SBLfcJ:5tCAOTF<7)aWj|6S 

d WJrai-SRFfflassftfc^M ^Jft«i-«to-c— ttW 

J:oT(i*<z>faS35S*:#<Sfc9, P Fit 

Wx.fi, 31WffifiomStfe#i4^o^Tti, ^cfc-^o. 76 

ttw|g#S:M<-i-fc«>(c x ww"C(i?fiffi*]»SllA?55R 
CttbtL6 0 w<7>fatt*J»SllAfi, AOTFll(?)iUg^ 

nR(t*biXfc#afiaSSfflAOTF33i— 33 M ,44i ~4 
4 M Covert, H«^ya«»J»S«rKtt5t>(75fc-f 

[0054] z<d£ o^mz<D^mmmK&ft&. 

$ h/U^-xi^530ffli|^^*S:S(wAOTFlliwBl*Di-^ 
R Fft^jaiB[»*/ci(ii±S*^!7-SrWSi-S ^ i: ic J; 

Off ? — tf5|B&— fem^Mi®£tiZ>tclsb, S:^L/c 
WDM*-^*e^^ri6T*fcSo AOTF« 

[0055] fti;, ^4^lfe?K^i^ov^rfft0^-^-5o 
<Dmmz. m 2 <DmmKm<D adm ksb (03) 

ADM;-KHOtM^fo f:fcU 3 L/c 

[0 0 5 6] Sl5fC*5V^T, *ADM;-K3SBtll 
*-<^ hyU^e-^530aiJ^mt-S^V^T, RFffifJWfH 
^SRFfg#**S20(ci$ibixSi: i t>M, *^A^40 

^^^rv^42i ~42 M ^^^fHSb#^*Jfflii-^^"y- 

IBfiSUi: UT^^feTV^IEiblHl^ASC. JfA*^<l7 — 
SJI9ff^ s jSI<bixSo ^^c, AOT F llcoMftSrffliJ^i" 
5rE.S^e^^^<t LTC^^S^-^HB ^AOTFl 

r t^s^it^tL, a'j^stL/t?aftwai^RF(f-i-f6^s2 

Oi^i^b^L^o lll*L*t^s*»tt«R530&t/3fc}f 
A»40lC-tlx-fnRtt bn/h^SlIffl A O T F 33] 
-33 M ,44i ~44m ^COV^-Ct ) . ^S^e — ^ SrRtt S fc 

[0 0 5 7 ] *s<? h/^^^53T*fi. #*^^751, 

52' ^p?off -s-jto^^^ h/^ay^^tt, #^s<7){t 
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RF(f-g-**S20&r/jtT^7 p ffillllHlK42A^i||P> 

ns 0 R Fit -§-55*S20lcii, h/u^e-^53^b 
COR FftOIBfi *(-*P^T. AOT F 11' OffiftSr^i-ff 

[0 0 5 8] R Flf-3*55£S20fi. AOT FIT COi&g 
WaSrSlCAOTFlT ^SW&fi<tRFff-S§-<D/i&i£ 

J; 9 AOT Fll(7>tB^3fe^^7"^^Jffli$ix^) 0 Sfc, ft JO 
^^Tvy42t -42 M <0*J«'li«l^SrIBfiU"C. 3t»A 
~C\ *j6S3t<0^*7 — *S*JfflI$tL7t. AOT FIT frh 

x&m snt, #Kfi3t^° 17 -asite—^ffi^sjw $ tifc 

[0 0 5 9] w<^<t 5i^S4^||J6?gffiicj;oTt>. SB 

*7&g£^e~* LTR Fit -g-^jaiKKSrWjE-rs ^ ^ 

[0 0 6 0] **5, ±5ELfeS3. 4<7>HJfi®ffiT*fi. 
AOT F 11, IT — <^PP*DR Fff ^\ ftff A£|540CQft 
Tls-fMx -42 M <^*iSiH»f^SrSJfflIi-Swi:T*. #z£ 

x.^tv5o ytT^isx-mm-t 

mt-fz> t itr >y i5<o»ff»ttas*ft; lt l£ 5 pf« 

[0 0 6 1] ®3<7>HSS?g«gT-ri^«ej»«Sr» 
^4<Z)||JfiJ|?ffi'CttSft*^^S:R*tfc^, t>t* 

?&«6OjtJ¥AfflJ40iC*5lt5 3 t — u> ci^ h — ^co 

[0 0 6 2] H6I1, *H16«l»^*#A»«)«*W«: 

^-T 0 7t/c U ±a?Lfc#||JE3B«BO3t»Affl540 4:l^- 

£ c H6l-*5t^r, #adm/— KaSH^jteffAftwo' 

"Cli, — iFjtag41Ai — 41 A N i:NXM^7'741B 
i:<Z>MfC3ta8»]»Wi: ITW^- h*>f y^41Ci~41C SO 



1-218790 

20 

ftf*. ^filltRfflAOTF44i -44 M U^ft^tXiH P>ft 

£ 0 #&ftiltRJ3AOTF44i -44 M "Cli, 

8H»43i -43 M -Ci3l««*S:*x.6lo<Dttft3lfe^»iR 

£*t£ 0 atR£ft)t#ifc;g«;ti. «-/Si"S*:T>^42i 

-42 M "C*ti*S$nfc«f-ffiBSS43i —43 M 

5c #SP^43i -43 M Og&Cll*, Mitf, StfiSW 

^AOTF49i -49 M &Wtl~tbtlZ><> &&SiltRffl AO 

TF49! -49 M 13. #SPts43i -43 M frbititlZtlti 

ibtl5 0 r^T'fi. ttfiStRfflAOTF49i — 49 M ^tf 
AftfHWSBi: LT^-T^o 

[0063] ±.mytmAmo' ©ft^^w^wcRMt 

6/c#>, 0»J±tf, jfifiAl, A2 tfMf^-ft^Aft^ It 

tH^snsa-&Sr%^^o *js/o^4r co 

#U— 1f3tJB41Ai —41 An fi&fiAl — AN (D^^: 

*iKftSfc^^AOTF<7)Wi/£U^</u«fn<Z>fc«)(-. ifi 
fiA3 — AN (Ditfttf— s/^41C3 — 41C N t^<t 

41C1 , 4ic 2 ^iiig-r^o -©StfiAi, x2<oytt*it 

#^41B (Cj;orffifi#S^tLM^$tlT#til^AK 

[0 0 6 4] ^Lt, 3tJg^>^4r ^^<7>ai*jt^. 
#jSSStRfflAOTF44i -44 M (-i£bti s 

SiltRfflAOTF44i tjgtf Al CO^t^SW^tt, ififi 
ilt^fflAOTF44 2 T*^fiA2 c^^c^iltR^tl^c 

^giltRfflAOTF44i (44 2 ) <D&ftifr =i t - 
u> h-^Sr+»{c«il3E"r-#Sfc^t<75ftfeSiS» 
JESSrKPfc*v^i:#^f±. Mil ( A 2. ) (Dftkth 
^Mti&^klsX(0$iMl2 (11 ) <z>^satR^*iS 

[0 0 6 5] #StfiiSWfflAOTF44i , 44 2 <D 

StR3t«. 7tT>^42i , 42 2 &r/^SBS43i , 43 2 "C 
lffl®>S:t>*^P^tl5 0 ^^P^43! , 43 2 <om 

l9 0 wtLS:ESCfc«), r ^T'(i#^li#543i , 43 2 o 

^a^jfi«StRfflAOTF49i t 49 2 ^^ b (CRtt T , 
n^3t<^(S«^iae>tL§ 0 ^^c, ^SiltR^AOTF 
49i A^ft-t^k^XiX. *T>^42i , 42 2 

4i-sjRae»*ai* (ase) ai^fcsfeisns. 

#Kftl«fflAOTF49i ,49 2 ^?>OUi^fS-^ 
jt^*^^ P 945-C*jK$*t. 3tT>^46T*if*iSixfc«: 

mztix. nxjtk^xjttf-jys? naibns. 

[0 0 6 6] 9t-^5coH^ff^(iJ:n(^, ^ ^ 



21 

!E*5<7)|llfeJBffiT*fi, ^- s^41Ci — 41C N 

I85>i\ «itf, #u-if*^^4iAi -41 a n co^ib 

[0 0 6 7] ifc, S?ftiiWfflAOTF44i —44m T'ffi 

iSRfflAOTFS:2&fllriti:-i-S*0(^x.r, CTxitf, 

0 7<D?tJ¥A&S40" t^i-ct5tw s #ffigBS43i — 43 M 

fflAOTF44i — 44 M Sr«-SESBS43i — 43 M <D'&Wi\Z.W> 
BLrtLS-S-Sr^Lfcri^ AOTF44i — 44 M f** 
^43i — 43 M OW«&<7>V^-rtLi-iEBU"Cfc«*P<Ct^ 
[0 0 6 8] £h\C 3tjB^>^4r (i, BI6(r^Lfc 

PS fl*J;ttf, 0 7<D3tjg^>^4r OJ:9 
tw x — -tP3feaS41Ai — 41A N T^o^— h^-f y^41 

Ci — 41C N £r:fr Lfcjt/^N X 1 ^t^7 ^^41 B * 

#SWS43i -43 M ^mJ^i-i^ttTl/^c#^r>^42 

1 -42 M ^fi§t5i t&*imx~t>z> 0 

[0 0 6 9] 

fli*fcfilf Ai-sr ir^-et -sfc*!). ffim&*«ricTvjx® 

A O T F tcft^T 3 h «gi^7^ /u^ 

± <9 «n»ft«*«>fe*»tR 7 w ^ Srffl i^r t> ±ia t m 

[0 0 7 0] £«bf^ *it«^aSrR*tfcCi:-C, 3t» 
[0 0 7 1] ^JD^T, *J¥A^®tc*aS»]»fflJ^}f A* 
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fH««BS:»ttfc;L tciot, If Alc;FSfciKft*<z>« 

Ktf/^<bT\ *SiBt^Aaj*$ixS«-g'*(OEK^^I 
SELfctK 3t»A^a<0^l7-»l«E»-CfflA*^<l7- 

[0 0 7 2] *d*.t, 

[0 1 ] *$£W<Dm 1 ^*J£?Kffi©«ricS:*i-EIT*fe 

[0 3] **M<o^2<^*^ffi<7)«fi8;S:^i-|g|-e*> 
[0 4] **MC0»3iZ)||jffi^flg(75«fiKSr^"rEIT*S> 
[0 5] *«P^OS4^IIJ£®ffi^flldcS:^i-|aT*fe 
[0 6] *«M^»5<0*16«ffico*#AlW<0«|^S:* 
[0 7] *«M^3t»A»Oftfc(^*fiK0S«:*-ri2T**> 
[0 8] ^OAWG^ffl^t3tM • SASt^tM 

10,10* ADM7 - KSIS 

11, 11' ADM7^y^ffiAOTF 

^ ii a mssijws 

11 B fiS.fi ^E- — ^ 

12, 14, 15, 31,410, 42i — 42m , 46, 48 itT l/^f 
13,47 ^tfefflfS^ 

20 RF«#38*» 
30 }t#H£gi5 

32, 41B, 41B' , 41E, 45, 51, 52, 52' 3fc# 

33 1 — 33 M ,44i— 44 M ,49] —49m SSIRfflAO 

T F 

34 1 —34 M f(f^ 
5^ 40,40' ,40" JtWXU 
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41,41', 41* 

41 A i —41 a n l^jtJH 
41Ci ~41C N h^-Yi/f 

42 a ytr^^n 
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43i ~43 M ffi^fi 

50,50' ^e^gtf 

53 ^-<^ h/u^e-^ 
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